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(57) Abstract: Spiro compounds represented by the following general formula (I) or 
pharmaceutical^ acceptable acid-addition salts thereof: (I) wherein R 1 and R 2 are the 
same or different and each represents hydrogen, chlorine, etc.; n is 1, 2 or 3; a bond 
having a broken line represents a single or double bond; and A represents -X-(CH 2 ) q - 
N(R 3 )(R 4 ), a group represented by the following general formula (a), etc. (a) (wherein 
X represents oxygen or sulfur; q is 2 or 3; R 3 and R 4 are the same or different and 
each represents C]_6 alkyl, etc., or R 3 and R 4 may form together with the adjacent ni- 
trogen atom a piperidinc ring, etc. optionally having one or two C^ alkyl substitucnts, 
etc.; R 5 represents Ci. 6 alkyl, etc.; R 6 represents hydrogen, etc.; and r and t indepen- 
dently represent each 1 or 2. These compounds are useful as selective estrogen receptor 
modulators having an effect of ameliorating symptoms of menopause. They are also 
expected as being usable as preventives and/or remedies for osteoporosis, symptoms 
of menopause and breast cancer. 
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X@2 :±iB5£ (VIII) ©<b^Jt±. S(VII) ©<b^£il^fc^£tK 
10 $?&b<tel, 4-S?*W>n 5>^9-f A©£5fc*— ^A*©**+"C% fllfflfeK 

X@3 :±BB:£ (IX) ©<b^t){i. huIB^S (Al) fcRUCbt, A (V I I 
I) ©^b'^i^-R^inai&^oCi^t.tDM-eSSo 
114 :_tfB5£ (X) ©<&&*5fcJu * (IX) <Dib&®}*mntLX, fflfitfiV^ 
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xg5 :±i35$; (xi) o^h-^ftttN a; (x) (Dib-smzmmtv, nm^m-o-c 
5 ±iaxs i ~ 5 <Dm&M&&$B&mm i 2 tc^t-o 

X©6 :±fBaS; (III) ©-fb^tts J. Amer. Chem. Soc, 107. 196 (1985){d 

WMQysmvimKx, s(xd ©to&4&*w»n (id tBmzvzzt 

5£ (IV- 2) ©fb£*i±N TMRSftWSfb^fc-efcSiK &SW± 

io (ci) ~ (C4) izmmoxm. x.KZLtie><DjjWiizmKxw&.-f 

fgOBA (III) !Zls^Xn&lX$>Z<b&®}&5, 5' b^^Dt- 
lf !» -^>*->£ Tetrahedron Lett. , 28, 3131 (1987) fcS3tt©#SSfc*PfcT 

15 1' ->f >^>JiBull. Chem. Soc. Jpn., 44. 496 (1971) (3fB«©^T'SB§-rS 

*m&®mm (B3) 

Si (I 1-1) KSSVv^ A7y-0-(CH 2 ) q -N(R 3 )(R 4 )X(±tiilBS; (c) 
^^tlSST-S>-5<b^3(±s TIBS; (I 1-2) 



HO 



2Q H 3 UU ~ \~"2»n 

(S^K R\ R 2 SVn{±Hfj^fclRli:*)©*^o) 
X&ZnZfc&lfatTttt (XII) 




HO-(CH 2 ) q -N(R 3 )(R 4 ) ( 



(XII) 



25 T^ft^b-^X&TfBS; (XIII) 
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(Ipt 

HO-(CH 2 X/(CH 2 ) r (XIII) 



(5£<K R*\ R 8 n r, sWt{it5^^|Bjb*)©^-ro) 

*Bfefc«^tt3teSSSli6K T&fc^ ^ (I 1-2) ©<b-&tk ^ (XI I) Xiiift 
5 (XIII) h'J7 i^l/**?^ >M7 N ;^A^>B5>x7r;i'i 

±133; ( I I - 2) ©>fb^i±> TIBS ( I I - 3 ) ©<&-£$>© T U^Sfc^fc: 



(Si4» s nJ±t8»fcHfc* ©&**•.>) 

±»S5 (1 1-3) ©-fb^Ji. S (ill) ofo&eatv-TV fr**i/-7u=E 

15 ^ (XI I) JkTJ (XIII) <Dib£^\±x$UZftX^Z>fr, i&Sl^gfliSfcl© 
frHMfc©M& (B4) 

3: (I I-D fc£^T> A^huIBS; (a) "T?&3ftSa&Tffca*b£»Hu TIBS 
(I 1-4) 



10 
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,S0 2 CF 3 



O 




"cmatizfcumtTma, (xiv) 



HN 1 IM-R 5 (XIV) 
^(CHa), 



5 (St, R\ R\ rXVtl±«l«fc|^C4)©*3|-r.) 

5$ ( I I - 4 ) <Dfc&®£3, (XIV) ©ffr&fclOKJ&ttN ^5 U > 

10 /^^^Aii^L-Cfc M^^A&3^&i&fb^v^A£fflV\ <J >I3& 

^7sd*^ 2- (^7x^x7^) - l, l' -yz-ryj-Km-zm^Zo 

V^-£#T*££o gejU^ »*6 0°C~1 5 0°CfifcSo 
15 a; ( 1 1 - 4 ) ©lb-&%f±. buIBS; ( 1 1 - 2 ) <Mh£®£. J£S©#&T, ®^ 
&*§WT-2-[N, N-tx (hij7;vtn^f;vx;i/*-;v) T^y]-5-^n 

fllfcfcCs 7kfPHb± h u * a s h g x.3-)V7 s. x &m* u •> a, h $ a, k 

20 U->*>. 2, 6-;V3^>7J s W£ft3o tutted #lxJi, ^y\y 
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h% bTU Vyitm-fbMo S*SaWEttJfiffir- 1 0 0°C~ 1 5 0°CT% #?£L< 

(i- 2 o°c~7 o°c-e$)So s^j^HiS^JN^-ro 
a; (xiv) ©fl3^i*mjE*ftw**K $)SVN(±g^^cD^-eM-rs^ 

5C ( I V - 2 ) ©ftnSrfto<P«Bfe (CI) 

5$ (IV- 2) fcfcwa A#-X-(CH 2 ) q -N(R 3 )(R 4 )T*fc3-fb-£<fek « 
t>%> T§35£ (IV- 2 a) (Dih&WiZ. l>xr&w+tt\z£^xm&-t&Zt.ifi'e 

Ft 3 

/(CH 2 ) r N 

HX X 1 

3 



A/ + C, -< CH ^V " 



R a ^\ ' R 4 R- 

Br Br 

(XV) (XVI) (|v . 2a) 

10 (sS^n R\ R 2 > R\ R 4 s XSt>*q{±tu^tlRlD*©^-ro) 

_hlB5£ (XV) ©>fb^9^±fBSi (XVI) ©<b^&. «#£T> 

;i/*;vA7^ h\ HUX 3^u>> 2-7o;v- ;i^£jgiDl^ 
15 So SjSMtt»1t0~l 5 CTC^ »tb<{*6 0~1 2 0°CT-$>So S (XV) 

xtfss; (xvi) ©<b^trt±TtfSK£tvT^s;&>> &&w±&fa&m<Dj5mz&t)^m 

^ (TV-2) ©rt-ft^©M& (C2) 

s: (iv- 2) fc^^Xs A^-(CH 2 ) p -N(R 3 )(R 4 )-efe^'fb-^i. -r&*>*> 
20 tib^; (iv- 2b) ©^b^5{^ vxriz.mttmz&-oxmm.-t2>z-£&T~%z>o 

(CH 2 )^COOH (CH 2 ) M -CO- N : R 4 3 } CH 2>ir\ 3 

Br Br Br 

(XVII) (XVIII) (XIX) (IV-2b) 
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±1355 (XIX) ©*fr&*rHu Si (XVI I) tti<ftZ*fr#>m*1!lt*&GM 
#£T> ^ (XVI I I) •t'^nS-IRT$>«i:3i^*^'4 : '$g^4i-^^ N & 

mast:* as (xvi i) ©fli6****jfc-rs»*py F^k<a!t»N i&s 
5 #&T, ctifc* (xvi 1 1) ©fli^fc*S*«««+IWrfi*B***^J:fc«k6 

p s l-ji^;V-3-(3-y^^-;i/T^^7'nf;i')*;^y-f 5. PJfflgft> N,N* 

V^^£#-££3o MSgtfiM- 5 0-1 5 0°CT\ $f*L<{±- 1 0~4 0°C 
15 T'&So 

A (IV- 2 b) (Dfa&totiL-* Si (XIX) ©<fb-&4fo£^ h^t Fn77>^7 

5 0-1 5 0°CT% $?g;L<{iO~8 0°CT-&3o 
Si (XVI I) StfSi (XVI I I) ®-(b-&^{±rl3lR^IXtV>S^ fcS^fctSflc 
20 &ftKD*«cT?§SafrS - £#T- * So 

g (tv- 2) (p^srfiKPaaa (C3) 

(xx) <Dit&mBv& (xxi) (Dih&m*s m$kic2) iztmojimzmtx. 
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(R 6 ).- 



H 




+ tf'COY 



(XXI) 



25 

N 



R 5 '- 



"1 




e r' (ch 2 k 

N 




^&X«^ny>J^£^U R 6 s rMtttia«fcHU%©%*t.) 
jK(IV-2) (DikSmcDMSk (C4) 

TIBS (IV- 2d) ©ft-£$ltt, TIBS; (XXV) Oft^f h5th*D77 
>*^>-^h^tl<D7^>«l(*:kSJ«^*aifct:J;DlSBft-e*So S (XX 

v) ©fls-s^i*. e»i&»i»sv'>{±*<D»»fc:ipb'c»e>nss; (xxi id ©ft 

«MS (XXIV) ©ft^*m»Ct*oTS*6*-e'*ii:fcJ:»)«3i'r*ii: 
ifi-C % So UttflJ £##00 iz^To 




Br 

10 (XXIII) (XXIV) 

(S^k R 5 > R e »Vt{±IM8K:|gC*©*«-r.) 

1MB&*8Sfc £ t) ^fTT^S ( I ) (Dit^m\±, ^d?F^77^-, -mas* 

#&?-« < ra&©m. jg*wb#»©»es sj««HyfefffcAD> nKtt^m 
15 jima©»"c#e>n**«N faictot^ (i) ©rt^fc^grrsc: s 
(i) ©ft^ti^ nm£U^x&n<DmtmmTzzt£&\)®mmK:m<z}i 

im&Mmfc&b&i&lrza, (I- IK ^(1-2)^(11-1)^(11- 
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2X at (i 1-3) »V5£ (in) <oih^m\±, mm. ^^^fotL-cmztiz®* 

gJSKH^y H±8M^r© Jcl:SD Jittery h (B*^l/7tt«) ©M<SI#m*^— 
10 jftBTTSKfiT'S C fcfc«fc DffrSLfco ftftttRBW 1 2^P^ (6 : 00-18 : 00), £U 

24±o.5°c©^T-e^wu mmmn (ce-2, B*^u7tS) fc7jc(±estc:«si 

15 ©#&(Am. J. Physiol. Regulatory Integrative Comp. Physiol. 280:R1341-R1347, 
flofe, fiftHr>1J-©flfe«8l±7 , >7' (E332. *ll^V—<Xt>#.M) &lfrh7^P 

i/^h (*b *mmm) £&k l 2 e> v wsp*t bfco 1 t^-r 
aj, • 

¥^Sa5JfeJSS("C) 2 9.1 ±0.4 31.610.4** 
** <0.01 : mW¥M$h(D\m. C**-a— h© t -*&£) 

25 StUfli^ftl*^ ( 1 0 P^r* h U >*?g$0 fc«HU Cft^lPMUJiSffi 
7 s> r 1 1 B 1 HI 23l^5®^n^#Ufc» JWfttft#Bk:MaJjftJ(rM*i!rea&aci:lR! 
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3 1 . 2 ± 0 . 5 


3.0 


28.4±0.6** 


10.0 


2 7 . 7 ± 0 . 2** 


0.1 


2 9.4±0.3 


mmm i ©<b^> i . o 


2 8.9±0.4* 


10.0 


2 8.0 ±0.5** 


0.1 


2 9.9 + 0.4 


Hffi0"J3 6A©lb-£4fcl 1.0 


29.4 + 0.4 


10.0 


29.0 + 0.4* 


*<o.o5. **<o.oi : mgmmmtvim (y*v y&w&sz.) 


wm&to (mm ; mg/kg) 




m 3 1 . 0 ± 0 . 6 


b^i?*— ;V (3.0mg) 


2 8. 1±0.6** 


yff-m;* h^^— ;i/ (3.0mg) 
+ 

mmmi<Dit^m ao.omg) 


2 8.3±0.3 a 


» (3.0mg) 

+ 

mfaW3 6 A(D{b&®} (lO.Omg) 


2 8.8±0.7 a 



**<o.oi : mmtwrntoitVL (*t^-x> Y<D t 



5 a : j9-x^h7J>t-* (3.0mg) i:©J±tfct?J**St*S&b 
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warn 1 b skm^com^'ft^^y (lh) m.-. 

5 T 1 lfflfl*H**N 3 0 0 0 r pmT* 1 OflflBSMMfrfcLfc^ ifiiii£t#fc 0 5wh 



i!5 9 h 




fflS(mg/kg) 


jfHrtLH(ngM) 




mm. 




0.10 + 0.0 3 




mm 




14.3 + 0.80** 






3.0 


7. 6 ±0.9 7** 




msm i (Dih^o 


1 . 0 


1 0. 1±0.6 0* 



** <o.oi : mu^m^ v b • mmttmmt<Dtm o**-*.— **> h©t 



10 * <o.o5. ** <o.oi : wmmm^> ? b • mmnmrniKDim * 



is mm 2 wm&M^v h©*KwraflEffiTfc»r«»* : 

1 3M^© Jcl:SD«tt^s> h (B**l/7tt») ©P^IP**:*— ^WfcWT-Cffli 

Rfbd4H« 1 B 1 [3% 4I^lilPg#bfc ( 1 0E/S¥)o TOi£#©gB«lfii 

20 [peripheral Quantitative Computed Tomography, XCT-960A^ y— ^> K • ^ h 
y^(Horland-Stpatec)«aW*fflV^T»^bfc«^***5(l)2iV*5(2)R:^-ro 
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g!5(l) 







fflS(mg/kg) 




E (mg/cm ! ) 




mm 




7 9 9. 


9±4 1.2 




mm 




6 4 8. 


6±4 0.5** 






1.0 


7 6 7. 


3 + 6 3.9** 




mmm 1 ©<b-£f3 


1.0 


7 3 8. 


0±4 7. 9** 



** <0.01 : |HK#«r7 9 h • ^J^fi^fc©lti? U^-^rV Y<D t-%m 
** <0.01 : 9PJiy*ffl7 y h • «««JIS»fc©lttt * h#S#S£) 
3!5(2) 



ttffl ? y h BlM b^flJ JB*(mg/kg) (mg/cm*) 

jfe(fi7yb gg - 7 2 3±2 1 

— 5 1 8±1 0** 

0.01 551±10** 
0.1 6 2 0±15** 

1.0 6 5 8±17** 

** <0.01 : «HK#«5 s> b • »«WJIIWfc<Z>JfclR (;**-3.— 5*> h® 

** <o.oi : mMmm^ * v • mmMmmt<Dam v h&mm& 

^5(imt>'^5(2)fc^-rHSS^JlOT«^J3 7©<ffr&*$Ji± /9-x^h7^- 

KK-fb^W* 1 0 965"* n 5 s ** h l) >*«5*fc*»U 7M^© Jcl:SD Hitt^ y 
b (B*^U7tt®fcia lil4Biaa5(^Pl8#bfcoSM^#©SBfcfiRiliiU 

15 ttSO £/9^T$J/£Lfco ISl^6(l)Mi6(2)^t<, 



JPJRttlH?? b 

HJE0I3 7 
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mm 




7 9.3 + 7.1 




0 . 3 






1.0 


4 2.8±6. 1 




3.0 


2 5.8±2.0** 


mm 




7 5. 1±2.3 




0.0 3 


6 3.1±4.8 


mmm 1 axt^m 


0.1 


5 3.8 + 7.3 




0.3 


4 1.6 ±5. 2** 


** <o.oi : mmimmii(Di±m v&wm& 


me(2) 








fflS(mg/kg) 


jfotf rjuj^n— ;i/ (mg/dl) 


mm 




75.0 + 2.2 




1.0 


3 6.0 ±3.0** 


mm 




73.013.9 




1 . 0 


2 3.6±2.2** 



** <o.oi : mmttm&hv&m. vot-m^) 



10 utey 1 b fcTOt bt\ is«fl3-&«i*aEKs!iPta!#bfc^ wsttttHbt*©** 

b fco 7 Rtf* 8 fc^-f o 
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6(1) 
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ox 


PCT/JP2003/004889 


^ 7 




t&m^vh KBMfr&ftJ fflg(mgAg) 






5 74.0±36.3 




137.9±8.5 ## 




40 6.3±20.6** 


mm i <Dih^m i . o 


1 7 8. 6±9. 3 


** <o.oi : mu^m^ v v • mm^mmtoim 


— 5*> h(D t-«b£) 


** <0.01 : WgMDA? 9 h • $mttffl&h(DliM (?*9 Y&W&fc) 
318 


fl7-yh UMh^So UEflt ; mg/kg) 





«f« 10 7. 3 ±4. 3 



$mmm ? *V /3 - x^h7^-^(3.0mg) 491.7±19.6 ## 

p-ttY^V-X—fr (3.0mg) 

+ 217.5±5.8** 

mm l <Dih &Va (l o.o mg) 

5 ** <o.oi : mmmmt<D\m u^-^ h© t-«jg) 

JlU JUffix MrtWfc. ftHk tfid^N IBitMv tftefcffi&iT 
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j&&-^©^-fft-?:fc£V^ &#*£bTfci\ H#©^t^ i§#©*£$k Jfl. 

gjf^S; ^tCckDII&a^ amo.O l~4 0mg/kg/Bx 

5 Kli0.1~2 0mg/kg/B-C^o 

a; (i) ©-fb-^ti&ii^ M^JTO^^^bxisMbfeg^a^^o^-e^^ 

io gu^T;i/7r— i^y^y, &W, ^^^t^v^^^a, &mtrJM 

?-;i/-tz;i/P— -tf^X T^b::r:3"A N t b-p^ypt^-fe^P— 

h*nJpS/^*n t!;i/-fe;i/D— ^ N t Fp^iTp tr;i/^3\n/-fe;i/P— ^Ut:^ 
15 MfnU h'X ^ U tf-^KP^P — )W TJl^fyM, T)^ym± h 'J £ A, 

v)\s\z$ymmwtt^)\<, ^^vjvmm±vv^^ rv-kvy, 

;k p«X 7DKi/>^'J3- ;K 7jc N ^^y— ;k XVtti'^yyU 

20 fbfcv^&KHCOk ^fb^b'J^A, 7jc^b^-hU^A, MM. U >^-7jc^± h 
■;<}a n zk^^- hj»>a. px-ym. y)v*$.ym, ^>$>;i/T;t/p— ;k 

25 iwhu ttffiw. tmimimtfbMo ztibvmMiznmiz'&^xmwizn&o & 
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C*l&©«aittx S (I) ©4b1§*£ 0 . 0 1 %Jil±> #£b<8:0. 1-7 0%© 



10 J : *£6jaBfc s : —BNk d : -SMU d d : =l©-li> t : HSMU s e 
q : -bBMU m : ^StiU b r : tt2^fe, b r s : Stt% b r d : ffljfiv^ 

— **U brt :1iJAV>Ha^o 

15 #^Mi 

5-^ h dp^_2- (5-^ h^>- 1— f £&#«©*B6 : 

(1) v^i'>)A2 2 . 3 g£^- h7th*O77>40 OmLCHU ^£^2 
- (2-!7*D^E-5-;* h^rS/7 3i^) -4, 4-^^-4, 5-5>tl«0* 
df-y-y— ;i/2 4 3 g©^ h7t h*n77> (2 L) itffc© 1/1 0»£;&n;ifco 3«7 

20 f^'J^AtU ^ttfciJQllftSfflfcbfco *LV>fiJft©*T«, «&©**-!*vn-/h& 

h^>- 1— >l 18g©fh7b FD77>(lL)ii4 0.5^ 

25 f|£iftStf- h U iffiTSSU ttttMfeftfc. 

(2) ±Bttftft(K« 1, LOT6mo 1/L5HR5 0 OmLffi 

5 0 OmLSV* 1 L £Sn;LTttffi bfco #«*l&«ffflW- h U 
JEETW6U 



5 
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( 3 ) «3sBttftM&m2 LKltMPU 2 0 %zk»fb^S?£A188(S 5 0 g£iD 

2m*"t#fffibfc*gfl*tt8lU i^y-;^^ ^IB^b-^gl 3 5 g£f#fco 
5 Hu£ 1 8 0 - 1 8 1 °C 
##ff]2 

2-3>T*/-3- [5 h^>- 2 - (5 b^>- l-< t >y—JV) 7^- 

(1) 5-*h^>-2- (5-^ h=3p$/-l-W>^-;i/) gm#^8 3g*h 
10 ;Kc>3 OOmLCWIUWJMn!J h* 3 3. 2mLi:^ W;i/A7$ K 

o . i mL^m^mu^x4mmmnhtco^m^mBTmmhsmmoM^mtz 0 

(2) 2 0%^^-b-^^;i/^^>^1f>5b U^A^h;i/^>M7 8 9mL^rh7 
t FD77>70 OmL?«U ^2^*8x^6 8mL&-7 8°Cte:T 1 BSfg 

15 75> (30 0mL) »tt*ll$HMi"CarK Hblz, lfiH8HJ|#bfco mumit 

20 rMJ;i/6 0 0mLIMU h UxW§ >9 2mL£ H$IHj!H*T 

laib-^JlO 6g4fffc. 
25 Hu& 9 7-9 9°C 
#^M3 

1- (4-7"Df7i-jb) -4-:t*-;H^7y>©»jg: 
(1)1- (4-7*D ; E7xz;b) ^7^>1.0g®ftixf;V (2 OmL) « 
^{3tR2 OmL»tfJft»**^-h U"7A0.6g^inx.T^b<«#bfco j ec-N^7k 
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IBS 0 . 5 mL£Aft, Hit 2fifra«»4«IKUfco fISIieiRU f&lO^^Tk 

(2) ±f3*M##lSC£7 1 b^t FD77>5mLt§iU 2.0M^7>^^l/7 
5 F«if*^ h7h h*D7 7>M4. 5mL&iQ;lTN Sfflfct— M^M#bfco 

2 0 %mSt 1 0 mLfciDX-T 1 B3Nffln£t»mLfc& rb7kKB75 >*«E"CB 

*bfco 1 5 x*»b^- h «>A*ig«*sj*«©pH«s 9 fc&j&gs-cin*.* Btfe 

(^gg^^Iz/^^lt^) fcttU aHBfls-&*0 . 8 6 g£f#&o 
10 Ife^ 8 4-8 5°C 

#i 5 <D4h-&m*mtzo 

(#%#I4) 

15 1- (4-7*0^71-;!/) -4-7"Ptf;H;'<7i?>: 
■bft 8 6-8 7°C 
(##0>J5) 

1- (4-7"D : E7i-;i') -4 — fV7f;i/^7^>: 
]Hu&9 5-9 7°C 
20 #%ff]6 

4- (4-7n^7i-;i/) -l-a^HfOjSJXDMft: 
(1) (4-7Dt7xr;v) -3, 4, 5 - h U t h'D- 2 H-l^>- 2 , 6- 
^ > 3 . 0 g * h > 3 0 mL ldB« U C titc 7 0 5. >7ki§$t 1 • 0 

g*SnitteoMKT— S««l*bfcoSl6*t:»»x^-;ui 0 OmLSJp^ 10% 
25 it2 0mL, gSfa&iM* 2 0 m L T*JII&i5ttm 5:»ETii U ffltttt* 

^#fe,:©IW^h^x>5 OmLfciiU p-F^x>7xM>®0.2g 
*mXXs 5*4 * (Dean-Stark) mW*m^X 1 5B$|gfln$til$Stlfco 
SJft8***10mU ^^^7K2 0mL-?rii^^ *BET«»U 
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( 2 ) immW&O'M 2 . 6 g^rh7kh-n77>2 0mLI:^iU 1 OMt;?> 
tV-fy^fr? 4 KIS»Th5k HD7 5>^g2. 6mL^inx.Xxia#ftil^T— M 
il^bfco 2 0%i£^l 0mL%JPjtfc«6RflBHHI«fcii«EU ^hvfcHD:75>* 

Hu& 3 3-3 4°C 
10 4- (4-7"n ; E7ir:;i/) - 1 — f V^^K^Uy>©«3fi : 
6-3 7'C 

mmmA 

5,5' -S^ ^>-3-tf-*V*tTDtr- 1, 1' — (>V> (S (III) 
15 IZ&^X n= 1 ©S£ig : 

2-^;-3- [5-^h^>-2- (5-^ h^5/-l— f>^;i/) 7^=- 
- 3 -t^vrD^Viif;!/ 1 0 6g©a, a, a-h'j7MD h;i>:n>(7 
0 OmL) *lf«[*»b<8K*UfcRKos;»>A (II) 7jc^a^ 1.0g(D a, a, a 
- h IJ7MD h;i/^i> (1 0 OmL) SS$Wfc^6 0°CfcT 2l#IBia»B-TSSTbfco 

9 0%i?^^;i/^;i/^i/F7j<^7 5 0mLfcSIU 1 5 0°C"C 1 l$M2}attlfc. 

Tk^s ^if>^bfc©-fe^u wmb&toe 5 gs^tfco 

25 Ife^ 9 4-9 6°C 

5, 6' h^>-3-2MrV*lfP W 1' - (l 5 , 2', 3' , 

4* -rh7t h*D^-7^l/»] (S (III) C*V>*Cn=2T»S'fb-&«l) ©S£ 
3t: 
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l H-NMR(300 MHz, CDC1 3 )<5 1.75-1.99 (2H, m), 2.02-2.28 (2H, m), 2.75-3.05 (4H, 
m), 3.75 (3H, s), 3.86 (3H, s), 7.0-7.2 (3H, ■), 7.6-7.7 (3H, m). 

5 mmmc 

5, 7' -i>* h*S/-3-;fr*V*^n [>f >y>-i, V - (6', 7', 8', 
9' -f h5t KD-5H-^W^DA7f>)] (j£ (III) fc:fcvvtn=3 
T*fc3ft-&$J) ©M : 

10 fB^b^r%*^bfco 

Bu& 1 4 3- 1 4 5°C 

5, 5' -2>*b#5/-3- [4- ^tfn 
[-Y 1 , 1 ' f ©®Bg : 

15 (1) l-^D^-4- 4. 2 3 g©^ h5k 

FD77> (2 OmL) ^«-7 1 . 6M7WJf>AA 

^r-y->^?S9. 3mL«feo MfcT 0 . 5HS|HHl#bfc8t, 5, 5' h^f 
S'-S-t+V^KDK-l, 1' -^>^>2.0gOrh7th-D77> (10m 
L) mS&Mtto i^fflbT>*-£A*iS«2-0mL4jta* N * 

(2) ±fB*tt«K4h^>5 0mLK:«»U ^Cp-bM>^^>i 

25 m^fr/^V » fcf* U anaffr&fcJ 2 . 0 g *«jR*55t *■ bTtffco 

'H-NMR (300 MHz, CDCl 3 )d 1.4-1.7 (6H, m), 2.49 (2H, t, J = 6.6 Hz), 2.9-3.1 
(4H, m), 2.81 (2H, t, J = 6.0 Hz), 3.1-3.4 (2H, m), 3.79 (3H, s), 3.82 (3H, 
s), 4.16(2H, t, J = 6.6 Hz), 6.48 (1H, s), 6.5-6.6 (2H, m), 6.71 (1H, dd, J 
= 8.1, 2.1 Hz), 6.89 (1H, brs), 6.97 (2H, m), 7.05-7.10 (2H, m), 7.54 (2H, m). 
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3_ [4 _ (4-1^- 7x^]-5, 5 5 -^b^>X 
KU C-fy^-l, 1' ©Mil: 

l H-NMR(300 MHz, CDCl 3 )tf 1.46 (3H, t, J = 6.9 Hz), 2.4-2.6 (4H, m), 2.63 (4H, 
drt, J = 5.1 Hz), 3.1-3.3 (2H, m), 3.29 (4H, brt, J = 5.1 Hz), 3.78 (3H, s), 
3.82 (3H, s), 6.47 (1H, s), 6.5-6.6 (2H, m), 6.71 (1H, dd, J = 2.4, 8.4 Hz), 
10 6.88 (1H, brs), 7.00 (2H, d, J = 9.0 Hz), 7.06 (1H, d, J = 8.1 Hz), 7.11 (1H, 
d, J = 2.4 Hz), 7.52 (2H, d, J = 8.4 Hz). 

3 -[4- (4-fV^l/-l-^7^) 7^-;v]-5, 5 5 
^xtrn i^y^y-i, 1' — f ©1B£ : 

15 ^jg^JD£Dl-^P^-4- {2-\Z^)VJ*-Y*f) ^>-e>G>ftfc>Dfc:4- 

'H-NMR (300 MHz, CDC1 3 )<5 0.93 (6H, d, J = 6.6 Hz), 1.7-1.9 (4H, m), 1.9-2.1 
(2H, m), 2.12 (2H, d, J = 7.2 Hz) 2.50 (2H, t, J = 6.9 Hz), 2.52 (1H, m), 3.01 
20 (2H, brd, J = 11.2 Hz), 3.6-3.8 (2H, m), 3.78 (3H, s), 3.82 (3H, s), 6.53 (1H, 
s), 6.5-6.6 (2H, m), 6.71 (1H, dd, J = 2.4, 10.5 Hz), 6.88 (1H, brs), 7.07 (2H, 
d, J = 8.4 Hz), 7.11 (1H, d, J = 2.1 Hz), 7.31 (2H, d, J = 8.4 Hz), 7.55 (2H, 
d, J = 8.4 Hz). 

25 ( + ) _ 3 _ (4-7');m^7x^) -5, 5 5 -^h=^>*bD U > 
5=>- 1, 1' -^>y>] (-) - 3- (4 -T y/W=*S/ 7 -5, 

p-7iJM^7"of^>t">2 2. 1 g(D9- h^b KD77> ( 1 0 OmL) ig 
m<D-ffit'P&<D£5m&^y*i"5&2-9 1 sOt- h^b KD77> ( ( 1 0 Om 
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L) M^tflnx. MftLtco &b^M^#:fe l!)©p-7'JM^> 

^£^5, 5' h^-3-^VXf Db*-1, 1' 1 5 g©^ 

h7tKD77> (5 0mL) ^^M^T^TU -©&S#bfco immh? 
5 >«<5A^5 OmL£fln*Tlf#bfc^ 5 s b Ko:7 5>£MM*bfco 

*ibfco ^WBfiMK^U *M£$Jjf£*#fco C£D^t»M*h;^>l 5 OmL 
£?£8fb. p - h;i/x>^;i/^>^0 . 3 g*Jnx.T> 5 s * — — ^ 

(Dean-Stark) ^g*^{t2^P^in^)l^Lfco ttttffe. Bffll^^/^WittiU 

gSA7A^DYf^7^- {mm^^/^^» KttU 3- (4-TVJV 
- 5, 5' -^h=^>*bO [^>7=>-l, 1* f>^>] 
(7-tr^<fr&4&) 1 6.2g£*M£t)Iti:bTt#fco 

±IB^-fe^<b-^l lg*M^DTh^7>f- ; CHIRALCEL 0J % 

15 ^l&ffi ; "^r+J->./2 -7d;V-;1/= 5 0/5 CK ; 0 . 5mL/min) t>SSU 
2 U(Dmdft¥femb&®*%tl : £fr*&ffl&. 9 9 %U±T* 4.9g [( + ) 

-3- (4-7'j;Vt^>7x^;i/) - 5,5' -S* 5 ^ h^r^bn [-f >t=>- 1, 
1' -- f ©«#B5IH1 7.2 7^ (-) -3- (4-7'J^+^7x-;i/) 

-5, 5' h+S^fcTD [-O^V-l, 1' f>^>] ©«8H$RS3 2. 

20 3 9#]o 

( + ) -3- (4-fc h-Ddr^>7 3i-;i/) -5,5' -i^h*S/XfO [-T >^ 
>- 1, 1' -j>V>] <DWk : 

( + ) -3- (4-7iJ^*^7s^) -5, 5' -^h^>7>tD R> 
25 1' — T 0.5g^>f>10mLHgiU *zyv. IWfcH^ 

y>)A27mg, h U 7 i^;i/*7> 7 > 0 . 1 2 gM^i 1 mL <&liP lB#|?a&n 

^77-f- Ktt U ^IB^b-^tJ 0 . 4 3 g fc^tftlK*: bT 
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[a] D 24 +8 2.6° (c 1.34, CHC1 3 ) 

mmmK 

(-) -3- (4-bh'D^7xr;v) -5, 5' -V* Y*t/7,\ZU 

5 >-l, 1' --f>^>] ©SBS: 

HJS^JH £ Harass • ®S bt, ( -) - 3 - ( 4 -7"J ;M-*~> 7 x^;i/) - 5 , 

[a] D 24 +8 2.4° (c 1.42, CHC1 3 ) 

10 (+) _ 5 5 5 > _s?^ h^i,-3- [4- (2-^'J^ih^» 7*=*] 

XtP [-f >^>- 1 , 1' f>^>] 

( + ) _ 3 _ (4-tKD^>7x^l/) -5,5' -S^h^^P [-f>r 
>- l , 1' — f>^>] 0.4 lg^ K^U J?>x^ ;-;P0 . 3 gMh 'J 7 i= 

15 K^T\ZS?*^**^U— b 0. 4 6mL$:^{3SPx.feo SiBCT— M 
EiffiSIU Sg4JStt^WW7A7nvby77-f- 

[a] D 24 + 5 8. 6° (c 0.56, CHC1 3 ) 
20 (_) _ 5> 5' _^^. h dp.>_3_ [4- (2-^^U^^^h^P^) 7 ^-)1>1 

mmmhtmmfcBim'MmLx, (-) -3- -5, 
5> h^v/^^D u>^>- 1, 1' 36f» e»«iafb^4Sj*-&jER u 

25 [a] D 24 - 5 8.8° (c 0.72, CHC1 3 ) 

3 - ' ( 4 - h 'J 7;i/tD^ ^ >7;V*-^t^^>7 ix;i/) -5, 5' -3>* h^ 1 
^>7^D R>^>-1, 1' — f>^*>3 ®§£g: 

( + ) _ 3 _ (4-th'D^7i-;i/) -5, 5' -*J* b^^fcTD |>f 
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>-i, i» o.87 g*i*^^f Ftiiu tn'x 

6 o %7m<t± h u z a o . i g *toZ-x, muf i mmmw bfc<> £ ^ 2 - [n , 

^-NME (300 MHz, CDCl 3 )tf 2.51 (2H, t, J = 7.5 Hz), 3.22 (2H, m), 3.79 (3H, 
s), 3.82 (3H, s), 6.5-6.6 (3H, m), 6.75 (1H, dd, J = 2.1, 8.1 Hz), 6.90 (1H, 
10 brs), 7.01 (1H, d, J = 2.4 Hz), 7.11 (1H, d, J = 8.4 Hz), 7.34 (2H, d, J = 9.0 
Hz), 7.68 (2H, d, J = 9.0 Hz). 
Hi] 

3- [4- (2-^U^yxb^» V^-M X(fD [-f>:r>-l, 1' - 

-f>y>] -5, 5' -y*-;i/*S»ffiCD«Bi: 
15 j;7x^7^ > 1. 6 8mL^rh7t Kn77>2 0mL!:*U7R^b 

#bfco I0a6^t5, 5 s -i?*h*f-3- [4- (2-^U^xh# 
*,) y^.~)V\ XVU [-f 1' —f>**>] 0.58g©rh7tFO7 

^> (lOmL) «*SDA, 2 Ot»HillP«aKKbfc. S«*&s «S*n*fb7>> i E='> 
20 A»20mL^ WiWbfeo 3f»ffl *mi&iMfo-Z7!m, IHW-hU 

— (^7 d o a/^ # ; -wzn u«tafb£« o . 3 7 g**tt««i:bTftfc. 

^ISlb^© l H-NMR 5 s — ^ £Sl 9 £^-To 
25 3ffl8frl 2 ~ 2 1 

jc^-r^ns^ 2~2i <Dih-&yo%mzo 






n 


R 1 


R 2 


A 


! H-NMR (300 MHz, DMSO-d B )<5 


i 


1 


H 


H 




1.3-1.6 (6H, m), 2.49 (2H, t, J = 6.6 Hz), 2.2-2.5 
(4H, m), 2.6-2.7 (2H, m), 2.9-3.3 (2H, m), 4.11 
(2H, brt, J = 6.0 Hz), 6.29 (1H, d, J = 8.1 Hz), 
6.40 (1H, brd, J = 8.1 Hz), 6.49 (1H, s), 6.53 (1H, 
dd, J = 8.1, 2.1 Hz), 6.71 (1H, brs), 6.85-6.90 (2H, 
m), 7.03 (2H, d, J = 8.7 Hz), 7.50 (2H, d, J = 8.7 
Hz), 8.30 (1H, s), 9.15 (1H, s), 9.21 (1H, s). 


2 


1 


H 


H 




1.8-2.1 (4H, m), 2.2-2.5 (2H, m), 3.0-3.3 (4H, m), 
3.5-3.7 (4H, m), 4.39 (2H, brt, J =4.8 Hz), 6.29 
(1H, d, J = 8.1 Hz), 6.40 (1H, brd, J = 8.1 Hz), 
6.51 (1H, s), 6.55 (1H, dd, J = 8.1, 2.1 Hz), 6.72 
(1H, brs), 6.85-6.90 (2H, m), 7.03 (2H, d, J = 8.7 
Hz), 7.50 (2H, d, J = 8.7 Hz), 9.20 (1H, s), 9.26 
(1H, s), 10.70 (1H, s) 


3 


1 


H 


H 


^° — ^N^CH 3 
CH 3 


1.3-1.6 (6H, m), 2.49 (2H, t, J = 6.6 Hz), 2.2-2.5 
(4H, m), 2.6-2.7 (2H, m), 2.9-3.3 (2H, m), 4.11 
(2H, brt, J = 6.0 Hz), 6.29 (1H, d, J = 8.1 Hz), 
6.40 (1H, brd, J = 8.1 Hz), 6.49 (1H, s), 6.53 (1H, 
dd, J = 8.1, 2.1 Hz), 6.71 (1H, brs), 6.85-6.90 (2H, 
m), 7.03 (2H, d, J = 8.7 Hz), 7.50 (2H, d, J = 8.7 
Hz), 8.30 (1H, S), 9.15 (1H, s), 9.21 (1H, s) 


4 


1 


H 


H 


CH 3 


2.2-2.3 (2H, m), 2.58 (6H, s), 2.9-3.3 (2H, m), 
3.4-3.6 (2H, m), 4.40 (2H, brt, J = 6.0 Hz), 6.29 
(1H, d, J = 8.1 Hz), 6.40 (1H, brd, J = 8.1 Hz), 
6.49 (1H, s), 6.53 (1H, dd, J = 8.1, 2.1 Hz), 6.71 
(1H, brs), 6.85-6.90 (2H, m), 7.10 (2H, d, J = 8.7 
Hz), 7.55 (2H, d, J = 8.7 Hz), 9.20 (1H, s), 9.26 
(1H, s), 10.34 (1H, s) 


5 


1 


H 


H 


/0 ^0 


1.5-2.0 (8H, m), 2.2-2.5 (2H, m), 3.0-3.6 (8H, m), 
4.45 (2H, brt, J = 6.0 Hz), 6.30 (1H, d, J = 8.1 
Hz), 6.42 (1H, brd, J = 8.1 Hz), 6.53 (1H, s), 6.56 
(1H, dd, J = 8.1, 2.1Hz), 6.73 (1H, brs), 6.85-6.90 
(2H, m), 7.10 (2H, d, J = 8.7 Hz), 7.56 (2H, d, J 
= 8.7 Hz), 9.20 (1H, s), 9.26 (1H, s), 10.43 (1H, 
s) 
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ijt9 



mm 


n 


R 1 


R 2 


A 


'H-NMR (300 KHz, DMS0-d 6 )<5 


6 


1 


Me 


H 




1.3-1.9 (6H, m), 2.24 (3H, s), 2.33 (2H, m), 
2.9-3.3 (4H, m), 3.4-3.6 (4H J m) l 4.43 (2H, brt, 
I-k a u 7 \ r oq /if] d 1 = 81 Hz), 6 41 (1H 
dd, J = 2.4, 8.1 Hz), 6.48 (1H, s), 6.54 (1H, 
dd, J = 2.4, 8.1 Hz), 6.72 (1H, brs), 6.85-6.90 
(2H, m), 7.05 (2H, d, J = 8.7 Hz), 7.3-7.4 (2H, 
m), 9.21 (1H, brs) 


7 


1 


Me 


Me 




1.3-1.6 (6H, m), 2.32 (6H, s), 2.0-2.5 (2H, m), 
2.6-2.2 (4H, m), 3.3-3.7 (4H, m), 4.18 (2H, brt, 
J = b.U Hz;, b.zy \in t a, J - o. l nz;, o.w \m M 
brd, J = 8.1 Hz), 6.49 (1H, s), 6.53 (1H, dd, 
J = 8.1, 2,1 Hz), 6.71 (1H, brs), 6.85-6.90 (2H, 
m), 7.23 (2H, s), 8.30 (1H, s), 9.19 (1H, s), 
9.25 (1H, s), 10.26 (1H, brs) 


8 


1 


CI 


H 


o 


1.3-2.0 (6H, m), 2.2-2.4 (2H, m), 2.9-3.6 (8H, 
m), 4.56 (2H, brt, J = 6.0 Hz), 6.29 (1H, d, J 
= 8.1 Hz), 6.40 (1H, brd, J = 8.1 Hz), 6.49 (1H, 

_ \ r± /All AA \ — Q 1 O 1 U-^ ft "71 ( 1 U 

s), 6.53 (1H, da, J - o.l, Z.I Hz;, o. i\ vm, 
brs), 6.85-6.90 (2H, m), 7.31 (1H, d, J = 8.2 
Hz), 7.57 (1H, d, J = 8.2Hz), 7.64 (1H, s), 9.15 
(1H, s), 9.30 (1H, s), 1043 (1H, s) 


9 


1 


H 


H 


CH 3 


0.93 (3H, d, J = 6.0 Hz), 1.3-1.9 (5H, m), 
2.2-2.4 (2H, m), 2.9-3.6 (8H, m), 4.43 (2H, brt, 
J = 4.5 Hz), 6.29 (1H, d, J = 8.1 Hz), 6.40 (1H, 
brd, J = 8.1 Hz), 6.49 (1H, s), 6.53 (1H, dd, 

1 — ft 1 9 1 Uy\ fi 71 MH hrci ft R7 flH H 
J — o.l, Z.i nz; , O. M v in, orsj t o.oi v i n, u, 

J = 1.8 Hz), 6.92 (1H, d, J = 8.1 Hz), 7.09 (2H, 

d, J = 12 Hz), 7.54 (2H, d, J = 12 Hz), 9.23 (2H, 

br), 9.97 (1H, s) 


1 0 


1 


H 


H 




1.9-2.2 (4H, m), 2.2-2.5 (2H, m), 2.9-3.6 (7H, 
m), 4.48 (2H, brt, J = 4.5 Hz), 6.29 (1H, d, J 
= 8.1 Hz), 6.40 (1H, brd, J = 8.1 Hz), 6.49 (1H, 
s), 6.53 (1H, dd, J = 8.1, 2.1 Hz), 6.71 (1H, 
brs), 6.87 (1H, d, J = 1.8 Hz), 6.92 (1H, d, J 
= 8.1 Hz), 7.12 (2H, d, J = 9.2Hz), 7.2-7.3 (3H, 
m), 7.34 (2H, t, J = 7.2 Hz), 7.56 (2H, d, J = 
9.2 Hz), 9.20 (2H, br), 10.27 (1H, s) 


1 1 


1 


H 


H 




1.37 (1H, m), 1.6-1.8 (5H, m), 1.9-2.1 (2H, m), 
2.2-2.4 (2H, m), 2.68 (2H, t, J = 6.5 Hz), 
2.7-2.9 (2H, m), 2.9-3.2 (4H, in), 3.4-3.6 (2H, 
m), 6.29 (1H, d, J = 8.1 Hz), 6.40 (1H, brd, J 
= 8.1 Hz), 6.55 (1H, dd, J = 8.1, 2.1 Hz), 6.56 
(1H, s), 6.71 (1H, brs), 6.90 (1H, d, J = 1.8 
Hz), 6.92 (1H, d, J = 8.1 Hz), 7.33 (2H, d, J 
= 8.2 Hz), 7.53 (2H, d, J = 8.2 Hz), 9.18 (1H, 
s), 9.24 (1H, s), 9.80 (1H, br) 
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9. 





n 


R 1 


R 2 


A 


1 H-NMR (300 MHz, DMS0-d 8 )<5 


1 2 


1 


H 


H 




1.36 (1H, m), 1.6-1.8 (6H, m), 2.37 (1H, m), 
9 fi-^ ? ffiH m\ ^ 3-3 5 (4H 6 29 flH. d. J 
= 8.1 Hz), 6.42 (1H, dd, J = 1.8, 8.1 Hz), 6.57 (1H, 
dd, J = 8.1, 2.1 Hz), 6.62 (1H, s), 6.73 (1H, brs), 
6.90 (1H, d, J = 1.8 Hz), 6.93 (1H, d, J = 8.1 Hz), 
7.4-7.6 (4H, m), 9.21 (1H, s), 9.30 (1H, s) 


1 3 ; 


1 


H 


H 




1.39 (1H, m), 1.6-1.8 (5H, m), 2.1-2.4 (4H, m), 
2.7-3.3 (6H, m), 3.4-3.6 (2H, m), 4.10 (2H, t, J 
= 0.0 HZj, b.zyun, a, J-o. I nz;, D.4U ora, 
J = 8.1 Hz), 6.50 (1H, s), 6.55 (1H, dd, J = 8.1, 
2.1 Hz), 6.71 (1H, brs), 6.8-6.9 (2H, m), 7.03 (2H, 
d, J = 9.0 Hz), 7.52 (2H, d, J = 9.0Hz), 9.18 (1H, 
s), 9.24 (1H, s), 9.84 (1H, br). 


14 


1 


H 


H 




1.40 (1H, m), 1.6-1.8 (5H, ra), 2.34 (2H, m), 
2.8-3.6 (10H, m), 6.29 (1H, d, J = 9.2 Hz), 6.42 

/■ill 1 — *i 1 OA U-*\ R K_R R f OU m\ ft Ti 

(1H, da, J = 2.1, 8.4 Hzj, b.o-o.o un, m;, o. /o 
(1H, brs), 6.89 (1h, d, J = 2.1 Hz), 6.92 (1H, d, 
J = 8.1 Hz), 7.37 (2H, d, J = 8.1 Hz), 7.55 (2H, 
d, J = 8.1 Hz), 9.22 (1H, s), 9.28 (1H, s), 10.45 
(1H, br) 


1 c 
1 0 


2 


ri 


Li 

n 




1.2-2.0 (10H, m), 2.7-3.1 (4H, m), 3.4-3.7 (4H, m), 
4.42 (2H, t, J = 4.9 Hz), 6.17 (1H, d, J = 8.4 Hz), 
6.30 (1H, dd, J = 2.3, 8.4 Hz), 6.49 (1H, d, J = 
1.6 HZ;, 0.00 Un, uQ, J - Z.U, o.U nZ) t o.oz \\n 3 
s), 6.89 (1H, d, J = 2.0 Hz), 6.93 (1H, d, J = 8.0 
Hz), 7.08 (2H, d, J = 8.5 Hz), 7.53 (2H, d, J = 8.5 
Hz), 9.08 (1H, s), 9.26 (1H, s), 10.00 (1H, br) 


16 


2 


H 


H 




1.7-2.1 (8H, m), 2.7-2.9 (2H, m), 3.0-3.2 (2H, m), 
3.5-3.6 (4H, m), 4.38 (2H, t, J =4.9 Hz), 6.17 (1H, 
d, J = 8.4 Hz), 6.31 (1H, dd, J = 2.4, 8.4 Hz), 6.49 
(2H, d, J = 2.4 Hz), 6.56 (1H, dd, J = 2.1, 8.1 Hz), 
6.63 (1H, s), 6.88 (1H, d, J = 2.1 Hz), 6.93 (1H, 
d, J = 8.1 Hz), 7.10 (2H, d, J = 8.7 Hz), 7.53 (2H, 
d, J = 8.7 Hz), 9.08 (1H, s), 9.26 (1H, s), 10.55 
(1H, br) 


1 7 


2 


H 


H 


/0*^K,^ CH3 

CH 3 


1.24 (4H, t, J = 7.1 Hz), 1.33 (2H, t, J = 7.1 Hz), 
1.7-2.1 (4H, m), 2.7-2.9 (2H, m), 3.2-3.7 (6H, m), 
4.3-4.5 (2H, m), 6.16 (1H, d, J = 8.6Hz), 6.30 (1H, 
dd, J = 2.6, 8.6 Hz), 6.48 (1H, d, J = 2.6 Hz), 6.56 
(1H, dd, J = 2.2, 8.0 Hz), 6.63 (1H, s), 6.87 (1H, 
d, J = 2.2 Hz), 6.93 (1H, d, J = 8.0 Hz), 7.09 (2H, 
d, J = 8.7 Hz), 7.53 (2H, d, J = 8.7 Hz), 9.07 (1H, 
s), 9.25 (1H, s), 9.80 (1H, br) 
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mm 


n 


R 1 


R 2 


A 


*H-NMR (300 MHz, DMS0-d 6 )6 


1 8 


3 


H 


H 




1.4- 1.7 (2H, ra), 1.8-2.4 (10H, m), 2.6-3.2 (4H, m), 

3.5- 3.7 (4H, m),4.35(2H, t, J = 5.4 Hz), 6.29 (1H, 
dd, J = 1.8, 8.8 Hz), 6.50-6.55 (2H, m), 6.69 (1H, 
dd, J = 1.8, 8.1 Hz), 6.89 (1H, d, J = 1.8 Hz), 6.95 
(1H, s), 7.07 (2H, d, J = 9.2 Hz), 7.13 (1H, d, J 
= 8.1 Hz), 7.52 (2H, d, J = 9.2 Hz), 9.15 (1H, s), 
9.33 (1H, s), 9.98 (1H, br) 


1 Q 


o 


H 


H 




1.5-1.6 (2H, ra), 1.8-2.4 (8H, m), 2.6-3.2 (4H, ra), 
3.5-3.7 (4H, m), 4.37 (2H, t, J = 5.4Hz), 6.29 (1H, 
dd, J = 1.8, 8.8 Hz), 6.50-6.55 (2H, m), 6.69 (1H, 
dd, J = 1.8, 8.1Hz), 6.89 (1H, d, J = 1.8 Hz), 6.95 
(1H, s), 7.07 (2H, d, J = 9.2 Hz), 7.13 (1H, d, J 
= 8.1 Hz), 7.52 (2H, d, J = 9.2 Hz), 9.12 (1H, s), 
9 31 MH. &). 10.56 (1H, br) 


2 0 


3 


H 


H 


^CH 3 


1.24 (6H, t, J = 7.2 Hz), 1.4-1.6 (2H, m), 1.7-2.4 
(5H, m), 2.86 (1H, m), 2.5-3.6 (6H, m), 4.38 (2H, 
t, J = 4.8 Hz), 6.27 (1H, dd, J = 1.8, 8.8 Hz), 
6.50-6.55 (2H, m), 6.69 (1H, dd, J = 1.8, 8.1 Hz), 
6.89 (1H, d, J = 1.8 Hz), 6.95 (1H, s), 7.07 (2H, 
d, J = 9.2 Hz), 7.14 (1H, d, J = 8.1 Hz), 7.53 (2H, 
d, J = 9.2 Hz), 9.11 (1H, s), 9.30 (1H, s), 9.89 
(1H, br) 


2 1 


3 


H 


H 




1.3-2.2 (13H, m), 2.6-3.6 (10H, m), 6.27 (1H, dd, 
J = 2.7, 8.4 Hz), 6.50-6.55 (2H, m), 6.69 (1H, dd, 
J = 2.1, 8.1 Hz), 6.90 (1H, d, J = 2.4 Hz), 6.95 
(1H, s), 7.01 (H, s), 7.16 (1H, d, J = 8.1 Hz), 7.35 
(2H, d, J = 8.1 Hz), 7.53 (2H, d, J = 8.1 Hz), 9.12 
(1H, s), 9.31 (1H, s), 10.17 (1H, br) 



10 



mmm2 2 

3-[4- (4-^;V- l-tf^S>-;i/) [-Y>^>- 1, 1' 
— -5,5' -V*-)HmH&<DM&: 

3_[4- (4-^;i/~ ;V) 7i-M-5 , 5' -5M b*^X 

MMb&®}<0 'H-NMR t 1 — * §*10 izm-to 
mmm2 3-2 9 

2 9 <Dfc&8a*mtco 
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gjl 0 






n 


A 


'H-NMR (300 Wz, DMS0-d 6 )<5 


2 2 


1 


/ S PH 3 


1.03 (3H, t, J = 6.5 Hz), 2.2-2.5 (4H, m), 3.0-3.3 (6H, m), 
3.3-3.5 (4H, m), 6.28 (1H, d, J = 8.1 Hz), 6.41 (1H, dd, J = 
2.1, 10.5 Hz), 6.44 (1 H, s), 6.52 (1H, dd, J = 2.4, 8.4 Hz), 
6.71 (1H, s), 6.90 (1H, d, J = 4.5 Hz), 6.91 (1H, s), 7.01 (2H, 
d, J = 9.0 Hz), 7.43 (2H, d, J = 9.0 Hz), 9.14 (1H, s), 9.19 
(1H, s). 


2 3 


1 


/ — \ ^CH 3 

- N v_v N 


0.93 (3H, t, J =7.2 Hz), 1.56 (2H, m), 2.35 (2H, m), 3.0-3.4 
(8H, m), 3.55 (2H, brd, J = 11.1 Hz), 3.88 (2H, brd, J = 11.1 
Hz), 6.29 (1H, d, J = 8.1 Hz), 6.4-6.6 (3H, m), 6.75 (1H, s), 
6.9- 7.0 (2H, m), 7.10 (2H, d, J = 9.0 Hz), 7.51 (2H, d, J = 
9.0 Hz), 11.14 (1H, br) 


2 4 


1 




H 3 Q 

;> CH * 


1.00 (6H, t, J = 6.6 Hz), 2.13 (1H, seq, J = 6.6 Hz), 2.32 (2H, 
m), 2.9-3.3 (6H, m), 3.4-3.5 (2H, m), 3.54 (2H, brd, J = 12.0 
Hz), 3.83 (2H, brd, J = 12.0 Hz), 6.29 (1H, d, J = 8.1 Hz), 
6.42 (1H, d, J = 8.1 Hz), 6.48 (1H, s), 6.55 (1H, d, J = 8.1 
Hz), 6.73 (1H, s), 6.9- 7.0 (2H, m), 7.08 (2H, d, J = 9.0 Hz), 
7.49 (2H, d, J = 9.0 Hz), 10.50 (1H, br) 


2 5 


2 


/-^ PH3 


1.27 (3H, t, J = 7.2 Hz), 1.7-2.1 (4H, m), 2.7-2.9 (2H, m), 
3.0-3.7 (8H, m), 3.88 (2H, m), 6.16 (1H, d, J =8.5 Hz), 6.30 
(1H, dd, J = 8.5, 2.4 Hz), 6.49 (1H, d, J = 2.4 Hz), 6.55 (1H, 
dd, J = 2.1, 8.0 Hz), 6.60 (1H, s), 6.9-7.0 (2H, m), 7.09 (2H, 
d, J = 8.6 Hz), 7.49 (2H, d, J = 8.6 Hz), 10.48 (1H, br) 


2 6 


2 






0.92 (3H, t, J = 7.3 Hz), 1.5-2.0 (6H, m), 2.7-2.9 (2H, m), 
2.8-3.5 (8H, m), 3.8-3.9 (2H, m), 6.16 (1H, d, J = 8.4 Hz), 
6.29 (1H, dd, J = 2.3, 8.4 Hz), 6.48 (1H, d, J = 2.3 Hz), 6.55 
(1H, dd, J = 2.2, 8.1 Hz), 6.60 <1H, s), 6.9-7.0 (2H, m), 7.08 
(2H, d, J = 8.6 Hz), 7.48 (2H, d, J = 8.6 Hz), 10.44 (1H, br) 


2 7 


2 


-C 


H 3 Q 

^CH 3 


1.00 (6H, d, J = 6.6 Hz), 1.7-2.2 (5H, m), 2.8-3.5 (8H, m), 
3.6-3.9 (4H, m), 6.16 (1H, d, J = 8.4 Hz), 6.30 (1H, dd, J = 
2.4, 8.4 Hz), 6.49 (1H, d, J = 2.4 Hz), 6.55 (1H, dd, J = 2.1, 
8.0 Hz), 6.59 (1H, s), 6.9-7.0 (2H, m), 7.08 (2H, d, J = 8.8 
Hz), 7.49 (2H. d, J = 8.8 Hz), 10.19 (1H, br) 
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n 


A 


'H-NMR (300 MHz, DMS0-d„)(5 


2 8 


3 




0.92 (3H, t, J = 7.5 Hz), 1.5-2.2 (8H, m), 2.81 (1H, dd, J = 
8.1, 13.6 Hz), 3.0-3.3 (7H, m), 3.5-3.6 (2H, m),-3.8-4.0 (2H, 
ra), 6.26 (1H, dd, J = 2.4, 8.4 Hz), 6.5-6.6 (2H, m), 6.69 (1H, 
dd, J = 1-5, 6.8 Hz), 6.92 (2H, s), 7.06 (2H, d. J = 8.7 Hz), 
7.13 (1H, d, J = 7.8 Hz), 7.47 (2H, d, J = 8.4 Hz), 9.10 (1H, 
s), 9.27 (1H, s), 10.39 (1H, br) 


2 9 


3 


H 3 Q 
/ — \ )— CH 3 

-\_T 


0.99 (6H, d, J = 6.6 Hz), 1.5-1.7 (2H, m), 1.8-2.3 (5H, m), 
2.81 (1H, dd, J = 8.1, 13.6 Hz), 3.00 (2H, t, J = 6.3 Hz), 
3.0-3.5 (5H, m), 3.55 (2H, d, J = 10.8 Hz), 3.83 (2H, d, J = 
10.8 Hz), 6.26 (1H, dd, J =2.4, 8.4 Hz), 6.5-6.6 (2H, m), 6.68 
(1H, dd, J = 1.8, 7.8 Hz), 6.91 (2H, s), 7.06 (2H, d, J = 8.7 
Hz), 7.13 (1H, d, J = 7.8 Hz), 7.47 (2H, d, J = 8.4 Hz), 9.87 
(1H, br) 



mums o 

5 1,1' — f>^>3 -5,5' -^^-;Hii©ia§: 

3 -[4- (4— fv^;i/- l-tr^s?— M 7i-;H-5, 5' 

^IB'fb-^I© l H-NMR r—f ^Sl 1 fc^-To 

io mmm 3 i~35 

3 5CD-fb^^f#fco 
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mi 1 




msm\ 


n 


A 


'H-NMR (300 MHz, DMS0-d 6 )6 


3 0 


1 






1.00 (6H, d, J = 6.6 Hz), 1.7-1.9 (4H, m), 1.9-2.5 (6H, m), 
2.7-3.6 (10H, m), 6.29 (1H, d, J = 8.1 Hz), 6.42 (1H, brd, J 
= 8.4 Hz), 6.5-6.6 (2H, m), 6.73(1H, s), 6.9-7.0 (2H,m ), 7.34 
(1H, d, J = 8.1 Hz), 7.56 (2H, d, J = 7.8 Hz), 9.20 (1H, s), 
9.24 (1H, s), 9.75 (1H, br). 


3 1 


1 


-cv CH3 


1.28 (3H, t, J = 7.2 Hz), 1.8-2.2 (4H, m), 2.36 (2H, m), 2.7-3.3 
(7H, m), 3.55 (2H, d, J = 11.7 Hz), 6.29 (1H, d, J = 8.1 Hz), 
6.42 (1H, brd, J = 8.4 Hz), 6.5-6.6 (2H, m), 6.73(1H, s), 
6.9-7.0 (2H,m ), 7.33 (1H, d, J = 7.8 Hz), 7.56 (2H, d, J = 
7.8 Hz), 9.20 (1H, s), 9.23 OH, s), 10.26 (1H, br) 


3 2 


2 




1.27 (3H, t, J = 7.2 Hz), 1.7-2.1 (8H, m), 2.7-3.6 (9H, m), 
6.16 (1H, d, J = 8.6 Hz), 6.30 (1H, dd, J = 2.4, 8.6 Hz), 6.50 
(1H, d, J = 2.4 Hz), 6.56 (1H, dd, J = 2.0, 8.0 Hz), 6.68 (1H, 
s), 6.90 (1H, d, J = 2.0 Hz), 6.94 (1H, d, J = 8.0 Hz), 7.33 
(2H, d, J = 8.3 Hz), 7.55 (2H, d, J - 8.3 Hz;, y.uy Un, s;, 
9.25 (1H, s), 10.17 (1H, br) 


3 3 


2 


! H 3 C 


1.00 (6H, d, J = 6.6 Hz), 1.7-2.3 (9H, m), 2.7-3.6 (9H, m), 
6.17 (1H, d, J = 8.4 Hz), 6.30 (1H, dd, J = 2.6, 8.4 Hz), 6.50 
(1H, d, J = 2.6 Hz), 6.56 (1H, dd, J = 2.2, 8.1 Hz), 6.68 (1H, 
s), 6.91 (1H, d, J = 2.2 Hz), 6.94 (1H, d, J = 8.1 Hz), 7.34 
(2H, d, J = 8.1 Hz), 7.55 (2H, d, J = 8.1 Hz), 9.09 (1H, s) r 
9.26 (1H, s), 9.65 (1H, br) 


34 


3 


-Qh^ 


1.27 (3H, t, J = 7.2Hz), 1.55 (1H, m), 1.8-2.2 (9H, m), 2.9-3.8 
(9H, m), 6.27 (1H, dd, J = 2.4, 8.8 Hz), 6.50-6.55 (2H, m), 
6.69 (1H, dd, J= 1.8, 8.1 Hz), 6.90 (1H, d, J = 1.8 Hz), 7.00 
(1H, s), 7.14 (1H, d, J = 8.1 Hz), 7.31 (2H, d, J = 8.4 Hz), 
7.53 (2H, d, J = 8.4 Hz), 9.20 (1H, s), 9.30 (1H, s), 10.22 
OH, br) 


35 


3 


-c 


H 3 Q 

v JKCH 3 


0.99 (6H, d, J = 6.6 Hz), 1.5-1.6 (2H, m), 1.8-2.4 (8H, m), 
2.7-3.3 (6H, m), 3.56 (2H, brd, J = 12.6 Hz), 6.27 (1H, dd, 
J = 2.7, 8.8 Hz), 6.50-6.55 (2H, m), 6.69 (1H, dd, J = 1.8, 
8.1 Hz), 6.91 (1H, d, J = 2.1 Hz), 7.00 (1H, s), 7.14 (1H, d, 
J = 8.1 Hz), 7.32 (2H, d, J = 8.4 Hz), 7.53 (2H, d, J = 8.4 
Hz), 9.12 (1H, s), 9.30 (1H, s), 9.63 (1H, br) 
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mmm3 6 

3-[4- (2 SVJ&h^S') 7i-M-l, 1' -7tD^>^>- 
5, 5' -^-;HS^©fy£ : 
3- [4- J-h^» ^tfn [-fV^V-l,. 1' - 

5 -f>^>] -5,5' -^-;i/»iO. 2 g^;-;i/3mLSt«|0. 5m 

LcD^^t^b^ i o%^^^>>a^o . i g&&Tmu£x*mmn ( 

t:JS»U flSWUfcK**?- b U •> 1 0 mL. i^ftl^i^ 1 0 mLT-JI&i$fc# 

10 bfeo ^w*mEm«su ^ib^^j (2s©s;7xri/tv-i^ti) 4«h**f 

3^Sfl>J3 6A 

(1R*, 3S*) -3-[4- 7x^]-l, 1' - 

tifc^M^y-^fcigSIU «*Hflitfc^ 8»g*S«fc:«J;D*filMfi4:bfc. 

«iBfb^©Stt»BS© x H-m (300 MHz, CD 3 0D)S 1.44 (2H, b), 1.6-1.7 (4H, 
m), 1.9-2.1 (2H, m), 2.40 (1H, m), 2.5-2.7 (5H, m), 2.77 (2H, t, J = 6.0 Hz), 
20 2.87 (2H, m), 4.11 (2H, t, J = 6.0 Hz), 4.30 (1H, dd, J = 7.2, 11.2 Hz), 6.24 
(1H, s), 6.5-6.7 (4H, m), 6.82 (1H, d, J = 8.1 Hz), 6.89 (2H, d, J = 9.0 Hz), 
7.16 (2H, d, J = 9.0 Hz). 
3S8tegU3 6B 

(1R*, 3R*) -3-[4- (2-tr^U^^^h^r^) 7i-M-l, 1' - 
25 X\Zum>?>-5, 5' -5>*— )\>mm<DW&: 

mmm 3 6 nmzM^%^w& $/ y * 7A^D7h^7^- mm*- 

^IB<b^t>©M^© l H-NMR (300 MHz, CD 3 0D)d 1.52 (2H, m), 1.6-2.0 (4H, 
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m), 2.1-2.3 (2H, m), 2.49 (1H, m), 2.56 (1H, dd, J = 8.1 5 11.2 Hz), 2.87 (2H, 
t, J = 6.0 Hz), 3.05 (2H, m), 3.5-3.7 (4H, m), 4.33 (2H, t, J = 6.0 Hz), 4.41 
(1H, t, J = 7.2 Hz), 6.38 (1H, s), 6.5-6.7 (4H, m), 6.79 (1H, d, J = 8.1 Hz), 
6.85 (2H, d, J = 9.0 Hz), 7.07 (2H, d, J = 9.0 Hz). 

5 mmm 3 i 

( + ) - 3- [4 - 7irjl/] *lfp [>f >^>- 1 , 

1' -- <>^>] -5,5' -V*-»im)M<DM&: 

m&mitmm~BLj&'tim\sT, (+) - 5, 5' -v* h*^-3- [4 - (2 
10 mh-&m*<&f$.Ltzo 

H P L C##t ; 19.7339- (*5A; CHIRALCEL OJ. ; 

1^ ; ;b7^ > = 8 0/2 0/ K 1.0mL/min) o 

K>mfrtiT (li£^3/47jcft^):St§iffiC:71.56;H:6.71;N:2.78; CI ; 
7.04 : mmUC : 71.64 ; H : 6.65 ; N : 2.83 ; C 1 ; 7.05 
15 [a] D 24 +51.2° (c 0.41, MeOH) 
m&M3 8 

(-) -3- [4- U-bT^y^V^b^) 7i-/b] XlfP LV^V-l, 

i * — f - 5 , 5 5 -is*-)umM(DMm 
mmmiiimmkiBLjfo'®m\sX, (-) - 5, 5' h^>-3- [4- (2 

H P L Cfrffi ; &nmm 26.6 6^(*5A; CHIRALCEL 0J, feW® ; ^*rV>/ 
ii';-;i//^xf;i/7^=8 0/2 0/l > WM; l.OmL/min), 
[a] D 24 -51.4° (c 0.52, MeOH) 

25 mmm 3 9 

3-[4- ((2S) -l-pWV-2-^oU^;wWb;fr=^» 7x-j^t 
P [-f>7 i >-l, 1' --f>^>] -5, 5' -S>*-;vttffiKft©»Be: 

( + ) -3- (4-tFo^>7i-;i/) -5, 5' -^h^X^D [-f >^ 
>-l, 1' -^>>jr>] ^ (S) -N-^^^DUy-^ffi^M^iibT. ^ 
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l H-NMR (300 MHz, CDaOD-cUtf 1.5-1.8 (3H, m), 1.9-2.1 (2H, m), 2.2-2.6 (3H, 
■), 2.37 (3H, s), 2.9-3.5 (3H, ■), 3.86 (1H, dd, J = 6.0, 9.0 Hz), 4.01 (1H, 
dd, J = 5.7, 9.0 Hz), 6.29 (1H, d, J = 8.1 Hz), 6.40 (1H, dd, J = 1.8, 8.6 Hz), 
5 6.49 (1H, s), 6.53 (1H, dd, J = 2.1, 8.1 Hz), 6.71 (1H, s), 6.8-6.9 (2H, m), 
7.02 (2H, d, J = 8.4 Hz), 7.49 (2H, d, J = 8.4 Hz), 8 .30(1H, s), 9.16 (1H, s), 
9.22 (1H, s). 

mum 40 

(+) -3 -[4- ( 4 -xf jl/- 1 - 1^5> i?=-)l) 7^=-)l<]XV:u [-T >5^> 
10 -1,1' -^>^>] -5,5' -S?*-)V2imt&<DMm: 

(1) HflB«N"C»e>nfc3-[4 - (h')7MP^^>^-M^» 7 

5 , 5' -i?*h*i'X\£U [-f >^>- 1 , 1' -- f>^>] 0.5g. U> 
iHA'^AO. 3g^ 1 - J.^-;i/K^y>0. 1 5mk M^S^A 1 6mgS 
•yc 2 - (i? - tert-^;i/*:^7^ If 7 ;i/4 5 mg^77W tAtU AM 
15 fcT^rf^Wfcbfc. ftfckl, 4-Wt>4mL5A^ 8 0°ClCT2 

( 2 ) ±iatt#»K 0.28g, V7 z^-MX 7-f>0.89 U 
20 A 3 m L gggfettl 1 i: ^IcMJiB • MM U «8Bfb^« 0 . 2 2 g 

7C*^#f (1.95 %m 0.70 zMOfcl) : mffC : 67.19 ; H : 6.64 ; N : 5.22 ; C 
1 ; 12.89 :WmmC : 67.27; H : 6.58 ; N : 5.13; CI ; 12.80. 
[a] D 24 + 4 6.7° (c 0.40, MeOH) 

mtm 1 *&y<D£!£: 

25 3- [4- (2-t^l>iV^b^» 7i-^] *l^n [-f>7 J >-l, 1' - 
-f -5,5' -^^--;i/2 5 gs ?UR6 0 g N h^on^rv 1 6 g. 

ifgli-tr 2 0 gWt Kd^J/7d tf;i/-tr;i/D— 7> 2 . 3 g £ D*i*P 

£fiEf&0R& ^M^fek^-f^ 0 . 6g)MXr7'J 1 . lg)£iQX. 

fcau i^»fcD i 2 5ig-c*r»u i o o ojfe*»-rso 
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mmm 2 ±y-\z)mcom^: 
3- [4- (2-tr^u^y^h^r> / ) y^—)^ [-f 1 , l' - 
-5, 5' -^t-;i/5 0g> suing, h«>^Dr3^^>^>2 5 
gs t h*n^S/ratf;i/-fe;i/D-x3. 5 gSTOiTklO 0 g&m&£ J: 
5 tmkWt, iSiTlc^'f f l . 8 gW^rT ^ >lY^i/>)A 2 . 7 g^Difet, 
mm.2 0 Omg^pfjr-b;i/t^U 10O0A7-bMit5, 
M^J 3 tSt&l©^ : 

3- [4- (2-tr^UiV^h^» xtfo [-r>^>- 1 , 1' - 

>f>^>] - 5,5' -^-;P2 0 0g, ?Li77 0g, tFD^7nm;i/ 
10 D-X2 5 g^IF@®«*^-f^5g ^fStJ:^ ±IB^*M-^bfcm> W&fc 

iCMfiiw. MfcMhxiz^x hpy>T=f-x h#M^w-r§o £e>^ s (i) 

20 

*tHM{±s a^trffim^tifc^M2 0 0 2-2 8 9 1 8 7 LT& !?, ^© 



WO 2004/031125 PCT/JP2003/004889 

53 

l. TIBS; (i) T!a**us^t:D<b^xi±*o«^Wfcim$HsSW«inffio 



OH (|) 



AJ±-(CH 2 ) P -N(R 3 )(R 4 ); -X-(CH 2 ) q -N(R 3 )(R 4 ) ; TfB:£ (a) 
(i? e )t 




-N 1 N-R 5 (a) 
^(CH 2 ) r 

10 t***i5at;Tftt (b) 
ffi» 6 )t 

—^Vr 5 (b) 

T*m^n^>SXl±TIBSi (c) 
Opt 

-0-<CH 2 )iO(CH 2 ) r (c) 
R 

15 CifcftWC* p&K 2X»3£*U 
ql*2XI±3*^U 



WO 2004/031125 



PCT/JP2003/004889 



r s {±c j_ 6 r^^i/Ss c 3 - 8 > 9 p c , _ 8 ^ * n c 1 _ 4 t 
R'fcfc**B^Xfci:C 1 _ 4 r;Wr;uai**b^ 

2. A^-X-(CH 2 ) <1 -N(R 3 )(R 4 ) (3CT% X. R 3 , R 4 W q&ff;£©SS 

io ^ttiniSo 

3 . TIBS: ( I - 1 a) Tf^ns^ t:o-fi^xtt*©«Wfca ! l : s*ixs»w- 



4 . TIB5S ( I - 2 a) tf^Ji*^ KDfl^Xtt^oKlilWKilF^ixSKW- 



HO' 




15 «U 



WO 2004/031125 PCT/JP2003/004889 

55 




OH (|-2a) 



HO 

5. (IE*, 3S*) -3-[4- 7ir;i/]-l, 1' 

-^tnw 5,5' x\±z<DMm¥mzifrn$ti2>mmni&o 

6. 3- [4- (2-fOJSV:nl^» 1 *-—)V\ XVU [-f>5*>-l, 1' 
-^>^>] -5,5' -^-;K Xtt*©80ll^fl9tflF«$tt5»f«in*. 

10 7. (+) -3- [4- 7i-;v] *lfn [>f 

i 3 i' o^y] -5,5' (-) -3- [4- 

y^hdr^) 7i-Jl/] ^ tTD [-f^V-l, 1' -^>^>] -5, 5' -V* 

8 £8Bflt©E£ttjftfflo 

i o . mmm, n^&^^t^McD^myL^m^mmomm 1 ~ 7 ©v> n 
20 11. it %i<Dmm i~7 ©v>rftfr-EfcfBe©ft^x»±*©^^ft£ft&£ 

1 2 . it #.®mm 8 sfcfi 9 mmommmm, &&tmmwmm*wmM. 



WO 2004/031125 



PCT/JP2003/004889 



1 3 . TIBS; (II) T?^tt*^tTDfli^4SJo 



nttl, 2X&3&3IU 

A'{i-OH;-OCH 2 CH = CH 2 ;-OS0 2 CF 3 ;-(CH 2 ) p -N(R 3 )(R 4 ); 
10 -X-(CH 2 ) q -N(R 3 )(R 4 ) ; Ts&A (a) 



5 




-n ' N 

> — m\ 



(CH 2 ) r 



/ 



(a) 



-&LisM3t; TIBS; (b) 




(f? 6 )t 



•C&5**iS2£Xfcfc~Fia55 (c) 



15 




ql±2Xtt3*3EU 



WO 2004/031125 



PCT/JP2003/004889 



R 5 C , _ 6 C 3 _ 8 i/ Z u C 3 _ 8 ? n 7>fr*)i C , _ 4 t 

R 8 t±7jc*M^ C i _ 4 T;i/dr;i/^^^ U 
r, sSVtii^tL^tU&ib-C lX»±2£g|-r<0 
10 14. TfBsS (I I I) -zm.i5M*\zui\&mo 




Q 



(III) 



<5S<k nttlx 2Xf£3£^tro) 



mrnrnrn^- pct/jpo3/o4889 



a. ?m<omirz>&m<o&m mmm^m (ipo ) 

Int. C l 7 C07C217/18, A61K31/138, A61K31/40, A61K31/4453, A61K31/495, A61P15/12, A61P19/10 
A61P35/00, A61P43/00, C07D2H/22, C07D295/088, A61K31/55, A61K31/445, A61K31/451 
C07D295/096, C07D2H/14 



m^n^tzm^mmm m&M&ftm (ipo) 

Int. Cl 7 C07C217/18, A61K31/138, A61K31/40, A61K31/4453, A61K31/495, A61P15/12, A61P19/10 
A61P35/00, A61P43/00, C07D211/22, C07D295/088, A61K31/55, A61K31/445, A61K31/451 
CX)7D295/096, C07D2U/14 



is-ftm*^-?^-* (T—j"<-xco4,^ m&^&m^tcmm) 

CAPLUS(STN), REGISTRY (STN) 



5\mxm* Rxt-iswmmtm&i-zbZte, **>wmr zmmnm^ 



COLLINS, David J. et al. , 

The structure and function of estrogens. I. Synthesis of 4 
b-methyl- trans~4b, 5, 6, 10b, 11, 12-hexahydrochrysene-2, 8-diol 
Australian Journal of Chemistry, 
1979, Vol. 32 No. 5, p. 1093-1106 

CARLSON, Heather A. et al,, 

Developing a Dynamic Pharmacophore Model for HIV-1 Integrase 
Journal of Medicinal Chemistry, 
2000, Vol. 43 No. 11, p. 2100-2114 



1-14 



1-14 



rpj m&mm&titix\ ^m^m^^mmtti^mm 



r&j ^ryh77^y-» 



18. 0 7. 0 3 



15,08.03 



m^mmm^im^hxft 

b*bm*«w? (isa/jp) 

M^^r^-l 0 0-8 9 1 5 



rawest* (mm<o$>zmm -.i- . 



4H 



9 0 4.9 



# 03-3581-1101 ftjjl 3443 



iSPCT/ISA/2 10 (^2^-^) (1 9 9 8^7^) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/04889 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07C217/18, A61K31/138, A61K31/40, A61K31/4453, 

A61K31/495, A61P15/12, A61P19/10, A61P35/00, A61P43/00, 
C07D211/22, A07D295/088, A61K31/55, A61K31/445, 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07C217/18, A61K31/138, A61K31/40, A61K31/4453, 

A61K31/495, A61P15/12, A61P19/10, A61P35/00, A61P43/00, 
C07D211/22, A07D295/088, A61K31/55, A61K31/445 f 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS (STN) , REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



COLLINS, David J. et al . , The structure and 
function of estrogens. I. Synthesis of 4b-methyl- 
trans-4b, 5, 6, 10b, 11, 12-hexahydrochrysene-2, 8-diol 
Australian Journal of Chemistry, 1979, Vol.32, 
No. 5, pages 1093 to 1106 

CARLSON, Heather A. et al., Developing a Dynamic 
Pharmacophore Model for HIV-1 Integrase Journal 
of Medicinal Chemistry, 2000, Vol .43, No. 11, 
pages 2100 to 2114 



1-14 



1-14 



| | Further documents are listed in the continuation of Box C. See patent family annex. 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
"X** document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
1UWU „ combination being obvious to a person skilled in the art 

V document published prior to the international filing date but later document member of the same patent family 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 



"V 



Date of the actual completion of the international search 
18 July, 2003 (18.07.03) 


Date of mailing of the international search report 
05 August, 2003 (05.08.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/04 889 



Continuation of A. CLASSIFICATION OF SUBJECT MATTER 



(International Patent Classification (IPC) ) 
Int. CI 7 A61K31/451, C07D295/096, C07D211/14 



(According to International Patent Classification (IPC) or to both national 
classification and IPC) 



Continuation of B. FIELDS SEARCHED 



Minimum Documentation Searched (International Patent Classification (IPC)) 
Int. CI 7 A61K31/451, C07D295/096, C07D211/14 



Minimum documentation searched (classification system followed by 
classification symbols) 



Form PCT/ISA/2 1 0 (extra sheet) (July 1 998) 



